Fifty-six consecutive patients with various cardiac diseases were studied with a third-generation whole body computed tornographic system. Enhancement was performed by intravenous injection of angiographic contrast medium.
SUMMARY
Fifty-six consecutive patients with various cardiac diseases were studied with a third-generation whole body computed tornographic system. Enhancement was performed by intravenous injection of angiographic contrast medium.
Identification of the great vessels, atria and ventricles, and evaluation of abnormalities in these structures were possible by cardiac computed tomography.
For example, enlarged left ventricle in the left ventricular volume load, enlarged right ventricle in the right ventricular volume load or hypertrophied interventricular septum in idiopathic hypertrophic subaortic stenosis were revealed with a satisfactory resolution. Pericardial effusion and intracardiac thrombi were most precisely assessed by computed cardiac tomography. Enhancement with angiographic contrast medium was performed, and the interventricular septum was indicated as a negative shadow and chambers as positive shadows. Fig.2 was obtained from a 48-year-old man with aortic regurgitation.
There is an increase in the diameter of the left ventricle (LV), and the configuration of the left ventricle is more spherical than that of the normal left ventricle. Hypertrophy of the interventricular septum (S) is also shown. Fig.5 is a computed cardiac tomogram from a 25-year-old woman who was diagnosed as having idiopathic hypertrophic subaortic stenosis. The figure is an enhanced tomogram at the level 3cm below the aortic valve. An increase in the thickness of the interventricular septum, which measured 2.9cm, is seen. The right and left ventricular chambers are narrowed by the hypertrophied interventricular septum. Fig.6 is the enhanced cardiac tomogram of a 60-year-old man with a well documented history of a 6-month-old anterolateral myocardial infarction. There is a semilunar negative shadow at the anterior portion of the enhanced left ventricular chamber (arrows), which is compatible with the angiographic findings of thrombus as indicated in the right panel. Fig.7 is a 68-year-old woman with mitral stenosis-regurgitation and histories of cerebral and femoral arterial thromboses. In this enhanced tomogram, a large thrombus is revealed (arrows) at the posterior wall of the left atrium. Fig.8 was obtained from a 66-year-old man with acute pericarditis without enhancement. The cardiac tomogram was obtained at the level 10cm below the sterno-clavicular junction. The patient was obese, and the transparent zone (F) surrounding the heart showed a CT number of -39 which was compatible with that of the subcutaneous fat. The zone surrounding the pericardial fat which is indicated by E, has a CT number of +20 which is lower than that of heart muscle (CT number +44) and is concluded to be a pericardial effusion (the fluid collected showed a yellowish color with a protein content of 4.5Gm/100ml).
DISCUSSION
As indicated above, cardiac computed tomography is obviously one of the best methods for evaluating pericardial effusion, because the distribution of the pericardial effusion as well as the gross nature of the fluid (by the CT number) can be evaluated.5) Diagnosis of the intraventricular or intraatrial thrombi formation is of great importance, but the situation is sometimes unidentified by conventional echocardiographic or cineangiographic methods. A trial to detect thrombi by computed tomography might lead to more steady detection of thrombi.
Evaluation of the chamber sizes or the interventricular septum by computed tomography offers other aspects than those obtained by angiocardiography and echocardiography. However, it should be noted that the data sampling was performed throughout the cardiac cycle for 3sec without gating by electrocardiograms.
For this reason, the configuration of the various cardiac structures obtained by computed tomography is net results of systolic and diastolic findings.
Probably due to the above reasons, cardiac structures such as the mitral valve and tendons could not be revealed with computed tomography.
The stop-action method gated with ECG is possible with the system used in the present study,4) but our impression is that the quality of the computed tomograms is not satisfactory due to reduced data sampling numbers for every frame of the tomogram. However, even without ECG gating, structures which have limited motion, such as pericardial effusion, the great vessels, atria, or thrombi might be almost free from the effects of cardiac motion.
On the other hand, in such cardiac structures as the ventricles or interventricular septum that move rapidly during systole, tomographic configuration during diastole appears to dominate in composing a cardiac tomogram because silhouettes of the cardiac structures tend to be blurred during systole by rapid motion.
Actually, computed cardiac tomography delineates abnormalities in the configuration of 4 chambers of the heart as indicated in Figs.2-5 ; enlarged ventricles, atria, and shifted or hypertrophied interventricular septum are revealed with a satisfactory resolution.
On the other hand, at the present time, cineangiography and echocardiography are the most adequate methods to evaluate the structural and functional abnormalities of the heart. However, with two-dimensional echocardiographic techniques, the whole aspects of the ventricles or atria can not be necessarily recorded in a single frame due to the limitation in the sector angle of the ultrasound beam, and with cineangiography, cross-sectional findings at a certain level of the heart are not available. Thus, this preliminary report suggests a possibility that additional information which could not be obtained by conventional methods is available Jap. Heart J. M arch, 1980 from the computed cardiac tomography even without ECG gating.
